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ADVANCE  REPORT 
on  the 

SEDIMENTATION  SURVEY  0?  LAKE  DEC  A 'TUP 
DECATUR,  ILLINOIS 

GENERAL  INFORMATION 

Location :     State:     Illinois  (fie:,  l). 

County :    fcacon,   Tps.  16  and  17  N,  ,  Rs.  2  and  3  E. 

Distance  and  direction  from  nearest  city:     The  lake 
borders  the  City  of  Decatur  on  the  south  and 
east,  and  extends  about  3  miles  upstream  from 
the  northeast  city  limits. 

Drainage  and  backwater:     Sangamon  River  and  its 
tributaries,    Sand  Creek  and  Big  Creek, 

Ownership:     The  City  of  Decatur. 

Purpose  served:     Municipal  water  supply. 

Description  of  dam:     The  dam,  which  has  a  total  length  of 

1,900  feet,   extends  nearly  north  and  south  across 
the  Sangamon  Elver  Valley,     It  consists  of  three 
segments,    (l)  the  concrete  spillway  in  the  middle, 
(2)  the  combined  highway  fill  and  earthen  segment 
on  the  south,   and  (3)  the  earthen  segment  north 
of  the  spillway.     The  upstream  faces  of  the  end 
segments  have  slopes  of  2.5  :   1,   and  are  fa.ced 
with  concrete  slab.   •  The  upstream  face  of  the 
spillway  is  vertical.     Both  end  segments  meet  the 
spillway  at  obi i cue  angles,   giving  the  dam  a  zig- 
zag pattern.     The  principal  dimensions  of  the 
structure  are  as  follows: 


Table  1 . -Dimensions  of  Decatur  Dam ,  Decatui 


Middle  segment 
(Concrete  spillway) 

South  Segment 
( Earthen) 

North  Segment 
( Earthen) 

(Feet) 

(Feet)       :  (Feet) 

Length  

430 

675 

675 

Height  abov^  valley 

• 

25 

47 

47 

Crest  thickn°ss  

3C 

10 

Base  thickness  

45 

30 

Crest  elevation 

(U.S.G.S.  datum  '  . .  . 

510 

632  I 

532, 

jgj-  Locotion   omd    general  relations  of 
Lake    Decatur  and  its  watershed. 
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Provision  has  been  made  for  2.5-foot  flashboards 
along  the  entire  length  of  the  spillway  hut  they 
are  never  used.     Two  floodgates  9  feet  high  and 
14  feet  wide,  with  the  tops  at  crest  level,  ad- 
join the  north  end  of  the  spillway.     In  addition, 
a  3- by  4- foot  flushing  conduit  in  the  middle  of 
the  spillway  provides  an  outlet  at  a  depth  of  15 
feet  below  spillway  crest. 

Date  of  comrlption:     April  16,  1922. 

Average  date  of  survey:     May  .1936.     Age:  14.2  years. 

Length  of  lake  (original  and  present): 

Miles 

Lake  proper   10.4 

Ponded  channel   4.1 

Total  backwater   14.5 


Area  of  lake  at  crest  stage: 


Acres 


Original  2,  805 

Present  2,  747 

Reduction   53 


Storage  capacity  at  crest  stage: 

Acre  feet  Gallons 

Original  19,738   6,  431,  627,  300 

Present  16,  930  5,  516,  640,  500 

reduction                     2,803  914,936,800 


Historical  note:     Prior  to  1922,   the  municipal  water  supply 
of  Decatur  was  pumped  from  a  very  small  segment 
of  ponded  channel  in  which  water  was  retained  by 
a  dam  5  feet  high  located  one-eighth  mile  below 
the  present  dam.     With  the  rapid  industrial 
growth  of  Decatur  the  water  supply  from  this  un- 
certain source,  became  precarious  during  dry  sea- 
sons.    In  1922,   the  Decatur  Water  Supply  Company, 
an  Illinois  corporation,   constructed  the  reservoir 
and  for  a  period  of  10  years  furnished  water  to 
the  city  under  contract.     During  this  period  the 
extensive  program  of  shore- line  stabilization  by 
riprapping  was  carried  out.     In  1932  the  control 
and  administration  of  the  lake  was  acquired  by 
the  City  of  Decatur,     Cost  figures  on  the  Lake 
Decatur  development,   supplied  by  city  officials, 
follow? 
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Dam  

Land  

Clearing  of  land. 
Roads  and  "bridges 
Riprappi ng  


3940,000.00 
547,397.13 
119,295.02 
309,091.97 
97,555.81 


Total  original  cost .. $2, 013, 839 .  93 


General  character  of  reservoir  "basin:     Lake  Decatur  occupies 


a  relatively  long,   somewhat  sinuous  stretch  of 
the  Sangamon  River  valley  through  which  the 
stream  formerly  followed  a  tortuous,  meandering 
course  over  a  well-developed  flood  plain.  The 
flood  plain  is  slightly  less  than  0:5  mile  in 
width  on  the  average,  and  is  "bordered  by  precip- 
itous bluffs  and  steep  slopes.     The  width  of  the 
lake  basin  ranges  from  one-fourth  to  three-fourths 
of  a  mile.     On  range  017-018,   near  the  dam,  the 
maximum  measured  depth  to  the  original  flood 
plain  is  16  feet,  and  the  extreme  depth  in  the 
origina.l  channel  is  about  28  feet.     The  average 
gradient  of  the  flood  plain  through  the  reservoir 
basin  is  about  1.5  feet  per  mile.     At  least  half 
of  the  lake  area,  has  an  average  depth  of  less 
than  10  feet.     In  brief,   therefore,   the  lake  may 
be  described  as  long,   narrow,   and  shallow. 

Throughout  the  lake  proper  the  impounded 
water  covers  the  entire  flood  plain  and  encroa.ches 
slightly  upon  the  adjacent  bluffs  and  slopes. 
Thus  most  of  the  lake  shore  is  steep  or  even 
precipitous . 

The  submerged  channel  ranges  in  width  from 
100  to  200  feet  and  in  depth*  from  5  to  10  feet 
below  the  general  level  of  the  flood  plain.  Its 
meandering  course  through  the  lake  is  plotted,  on 
the  accompanying  reservoir  map     (fig.  2  in  back). 

The  only  important  tributary  arms  are  Big 
Creek  and.  Sand  Creek,   which  join  the  main  lake 
about  2  miles  above  the  dam. 


Former  silt  surveys:     Luring  the  period  September  1931  to 


January  1932  the  Illinois  Water  Survey  Division, 
in  cooperation  with  the  Decatur  Water  Supply  Co., 
made  a  study  of  sedimentation  in  Lake  Decatur. 
W.   F.   Churchill,   engineer  of  the  Illinois  Water 
Survey  Division,   and.  F.   S.   Washburn,  Macon  County 
engineer,   cooperated  in  carrying  out  most  of  the 
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field  work.     Fifty-five  ranges  were  established 
across  the  lake  for  measurement  of  water  depth 
and  silt  thickness.      All  end  points  were  located 
accurately  with  respect  to  known  landmarks  by 
means  of  transit  traverses,   and  their  elevations 
were  established  by  lines  of  levels  from  conveni- 
ent benchmarks.     Conspicuous  permanent  monuments 
were  installed  to  mark  many  of  the  range  ends, 
and  several  of  these  were  used  to  advantage  in 
the  1926  survey. 

For  the  1931-32  survey  the  ranges  were  so 
distributed  as  to  "oeririt  a  study  of  the  effects 
on  sedimentation  of  several  of  the  bridges  and 
fills  which  extend  across  the  lake  and  permit 
water  to  flow  only  through  relatively  narrow  open- 
ings.    The  following  locations  were  selected  for 
special  study  (see  fig,  2    in  back). 

1.  County  highway  bridge  across  Sand  Creek 
arm  (segment  5). 

2.  State  Highway  1C  bridge  (segment  25). 

3.  Old  Wabash  Railroad  bridge  (segment  27). 

4.  Hew  Wabash  Eailroad  bridge  (segment  28). 

5.  Illinois  Terminal  Co.   bridge  (segment  29). 

6.  Eae's  bridge  (segment  35). 

In  the  greater  part  of  the  lake  ranges  were  estab- 
lished at  intervals  of  0. 75  to  1.5  miles.     In  the 
vicinity  of  the  three  bridges  in  segments  27,  28, 
and  29,  however,   20  ranges  were  established  within 
a  linear  distance  of  0.5  mile.     Near  Eae's  bridge 
15  ranges  were  established  within  a  distance  of  a 
third  of  a  mile. 

Three  distinctive  devices  were  utilized  in 
measuring  silt  and  water  on  the  several  ranges. 
In  locating  the  boat  for  soundings  a  light  steel 
cable  was  fastened  on  shore  at  both  ends  of  a  range 
and  stretched  tightly  enough  to  keep  the  boat  on 
the  range  as  it  crossed  the  lake.     Wooden  floats 
attached  to  the  cable  at  5-foot  intervals  served 
as  convenient  measures  for  spacing  soundings  as 
the  boat  was  rulled  along  the  cable  by  hand.  When 
not  in  use  the  line  with  floats  attached  was  wound 
and  stored  on  a  reel  of  the  type  used  for  garden 
hose. 

Water  depth  measurements  were  made  by  means  of 
a  very  light  sounding  lead,   weighing  only  one  pound, 
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which  was  suspended  on  a  wire.     The  sounding  lead 
consisted  of  the  "bottom  section  of  an  ordinary  tin- 
plated  can,   1  inch  high  and  5  inches  in  diameter, 
with  openings  in  the  rim  to  permit  rapid  filling 
with  water,  and  weighted  with  a  thin  lead  disk. 
This  apparatus  was  designed  to  give  maximum  sensi- 
tivity to  the  top  surface  of  very  soft,  uncompacted 
silt  deposits. 

Silt  depths  were  determined  with  a  special  silt 
sampler,   consisting  of  a  3-foot  length  of  thin  iron 
tubing,   4  inches  in  diameter,  and  closed  at  the  upper 
end.     This  was  lowered  to  the  lake  bottom  by  attach- 
ing successive  sections  of  threaded  iron  pipe.  Sam- 
ples were  obtained  by  forcing  the  tube  solidly  into 
the  bottom  sediment.     If  the  silt  was  penetrated  and 
the  subsilt  material  was  sufficiently  coherent  to 
s^al  the  bottom  of  the  tube,   a  complete  section  or 
core  of  the  sediment  was  obtained.     A  number  of  slots 
one-half  inch  wide  and  5  inches  long  in  the  walls  of 
the  tube  permitted  inspection  of  the  sample  at  any 
lei^el . 

In  1931  soundings  were  taken  on  all  the  original 
ranges,   but  silt  measurements  were  made  only  in  the 
upper  part  of  the  lake  above  segment  25  and  near  the 
heads  of  the  Sand  Creek  and  Big  Creek  arms.     No  silt 
measurements  were  obtained  in  the  old  channel  because 
the  depths  of  sediment  there  exceeded  the  length  of 
the  iron  tube  sampler.     Cress  sections  of  all  ranges 
were  plotted  on  a  horizontal  scale  of  1  inch  to  100 
feet  and  a  vertical  scale  of  1  inch  to  4  feet. 

Area  of  watershed;     906  square  miles. 

General  character  of  watershed : 

Geology . -  Considering  its  large  area,   the  Lake 
Decatur  drainage  basin  exhibits  comparative  litho- 
logic  uniformity.     It  lies  entirely  within  the  area 
covered  by  Shelbwille  till,   a  glacial  formation 
which  resulted  from  the  advance  of  the  southwestern 
salient  of  the  Michigan  glacial  lobe  in  Early  ".Wis- 
consin time.     Nearly  everywhere  the  till  is  covered 
by  the  widespread  wind-deposited  loess,  which  in 
the  lake  Decatur  watershed  attains  thicknesses  of  as 
much  as  4  fret.     Beneath  the  Wisconsin  drift  are 
deposits  of  two  earlier  glacial  periods.     The  follow- 
ing table  gives  the  apnroxima.tr  average  thickness 
and  strati graphic  position  of  each  of  the  drift  and 
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"bedrock  formations  in  the  vicinity  of  Lake  Decatur 
(2,  3) 


Table  2.-  Stra  t  igraphy  of  the  Lake  D  eeatur  water  she  d_. 


Ag< 


Glacial 


Wi sconsin. 
Iowan. . . . 


Illinoian, 


Interglacial 


Peorian. . . . 


Sangamon. 
Yarmouth . 


Litholcgy 


Thickness 


(Loess 
(Till. 

) 


(Feet) 
2 

70 


) 


Loess 


Soil  and  gumbo  ill 

Till  

Soil  


Pre- Illinoian 
(Kansan  or  Nebraskan,    (5,   p. 46) Till 


Pennsylvanian" coal  measures" ! Shale,  sandstone, 

and  coal  


3 
30 
2 

30 


630  plus 


The  Shelbyville  (Wisconsin)   till  and  its  thin 
loess  mantle, which  form  an  almost  continuous  cover 
over  the  underlying  formations  in  the  watershed, are 
the  principal  sources  of  Lake  Decatur  sediment.  The 
Iowan-Peorian  loess  zone  and  the  Sangamon  gumbotil 
were  observed  in  several  outcrops  around  the  lake, 
and  the  still  older  Illinoian  till  is  exposed  in 
steep  banks  near  the  State  Highway  10  bridge  and 
ncar  the  Decatur  Country  Club,   about  half  a  mile 
downstream  on  the  left  bank.     No  outcrops  of  the 
pre- Illinoian  till  are  known  in  the  watershed,  and 
the  Pennsylvanian  bedrock  is  almost  completely 
covered  by  the  drift  formations.     Some  fluvio- gla- 
cial sands  and  gravels  in  the  form  of  valley-train 
and  terrace  deposits  occur  along  the  Sangamon  Biver 
valley,   notably  at  points  on  the  west  bank  one-half 
mile  above  U.   S.   Highway  36  bridge  (segment  22)  and 
on  the  east  bank  at  Rae's  bridge  (segment  35). 

Topography  and  drainage.-  The  watershed  of  Lake 
Decatur  lies  on  the  broad,   gently  undulatory  Shelby- 
ville ground  moraine.     The  southern  and  western  mar- 
gins of  this  plain  are  marked  by  a,  conspicuous 
ridge  which  represents  a  terminal  moraine  formed  at 
the  edge  of  the  $arly  Wisconsin  glacier.     This  ridge, 
known  as  the  Shelbyville  moraine,   extends  from  Peoria 
generally  southeastward  through  Clinton,   Blue  Mound 


1/    ITumbers  in  parentheses  refer  to  Literature  Cited,   p.  23. 
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(southwest  of  Decatur),  and  Shelbyville.  The 
headwaters  of  the  Sangamon  River  rise  upon  the 
southern  slopes  of  a  similar  ridge,   the  Blooming- 
ton  moraine,  between  Bloomington  and  Gibson  City 
(4,   pp.   190-200) .     'These  moraines,   composed  of 
boulder  clay,   sandy,  and  gravel  and  covered  with 
a  thin  blanket  of  loess,    stand  about  ICO  feet 
above  the  surrounding  plains  and  are  the  most  con- 
spicuous features  of  the  region.     Only  an  insignif- 
icant amount  of  geological  erosion  has  occurred 
since  the  retreat  of  the  Early  Wisconsin  ice 
sheet,  but  many  swampy  areas  have  been  drained 
artificially  to  permit  cultivation  of  the  fertile 
dark  soil.     The  region  is  in  topographic  youth 
and  the  only  normal  erosional  features  of  the 
plain  are  the  major  valleys,   such  as  those  of  the 
Sangamon  River  and  its  larger  tributaries. 

From  its  point  of  origin  near  the  small  town 
of  Ellsworth,   east  of  Bloomingt on,   the  Sangamon 
River  flows  southeastward  about  25  miles  airline, 
and  then  makes  a  nearly  right-angle  bend  to  flow 
southwestward  about  50  miles  to  the  vicinity  of 
Decatur.     The  gradient  is  low  and  the  stream 
course  meanders.     At  Decatur  the  valley  has 
reached  a  mature  stage  of  development.     It  has 
an  average  width  of  nearly  one-half  mile,  and 
the  valley  flat  lies  50  to  90  feet  below  the 
level  of  the  upland.     The  valley  walls  are  steep 
or  even  precipitous,   rising  to  the  upland  level 
within  a  horizontal  distance  of  one-fourth  to 
one- eighth  mile. 

Soils . -  On  the  soils  survey  maps  of  the  various 
counties  of  the  watershed  the  soils  are  divided 
into  four  principal  groups,    each  of  which  is  fur- 
ther divided  into  specific  types  (6,   ?) .     Table  3 
gives  the  chief  characteristics  of  each  soil  type 
and  its  relative  extent  in  Macon  County,  which  in- 
cludes about  one-fourth  of  the  Lake  Decatur  water- 
shed and  is  probably  typical  of  the  total  area.. 
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Table  3.-  Character  and  extent  of  soils  in  i.-ncon  County,  II],. 


OOII     ulc?  ool  1  -i-  ^,  ct  0  ±  Oil 

I  Relative 
1  Extent 

pVi  "i  pi  -p    nViP  T'apf  pti  Q"f~"i  r*Q 

UI1-L  w  _L      Olid  I  ClL  O  t  1  J.C  L/J-L/O 

'(Percent ) 

Upland  Prairie  Soils 

64.  71 

Dark  colored  and  usually 

16.54 

rich  in  organic  matter, 

Brown- gray  silt  loam 

derived  chiefly  from  wild 

.61 

prairie  grasses. 

Brown  sandy  loam  

.07 

83.93 

Upland  Timber  Soils 

Yellow- gray  silt  loam 

7.  79 

Light  colored  zones  near 

Yellow  silt  loam  

3.45 

stream  valleys  which  support 

Yellow- gray  sandy 

forests  of  long  standing. 

.09 

Yellow  sandy  loam. . . . 

.  02 
11.35 

Terrace  Soils 

Brown  silt  loam  over 

Terrace  and  valley- train 

sand  or  gravel  

.  18 

deposits  of  fluvial  and. 

Yellow-gray  silt  loam 

f luvio-glacial  origin. 

over  sand  or  gravel.. 

.11 

Brown  silt  loam  over 

sand  or  gravel  

.01 

.30 

Late  Swamp  and  Bottom- 

land Soils 

Deep  peat  

.  01 

Peats,    silts,   and  sands 

Deep  brown  silt  loam. 

.  98 

of  flood  plains 

Lixed  loam  

2,46 

3.45 

lake  Decatur  

.97 

100 . CO 

The  upland  soils  range  in  thickness  roughly 
from  20  to  40  inches,   a.nd  are  regarded,  as  rela- 
tively immature.     These  soils  are  typical  of  the 
famous  Midwestern  Corn  Belt,   characterized  by 
dark  fertile  soils  derived  from  Pleistocene  gla- 
cial formations.     The  bottomland  soils,    in  areas 
subject  to  periodical  deposition  by  overwash  of 
floodwaters,  have  variable  agricultural  value. 
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Erosion  conditions.-  On  the  upland  areas  of 
the  watershed,   which  comprise  about  90  percent  of 
the  total  drainage  area,   the  extent  of  accelerated 
soil  erosion,   largely  of  the  sheet  erosion  type, 
ranges  from  slight  in  the  flatter  areas  to  moder- 
ate in  the  more  strongly  rolling  belts  of  the  re- 
cessional moraines. 

The  bottomlands,   comprising  about  3  percent  of 
the  total  drainage  area,  are  not  subject  to  appre- 
ciable erosion  but  ra.ther  to  deposition  during  over- 
bank  floods. 

The  slopes  adjacent  to  the  main  valley  a.nd  its 
larger  tributaries,   comprising  about  7  percent  of 
the  watershed,   are  subject  to  the  most  severe  ero- 
sion occurring  in  the  drainage  area.     In  a  belt 
nearly  1  mile  wide  along  each  side  of  the  Sangamon 
River  valley,   overgrazing  and  cultivation  of  clean- 
tilled  crops  have  greatly  accelerated  the  normal 
erosion  in  many  places  (fig.   3A) .     Severe  sheet 
erosion  has  removed  all  the  top  soil  on  numerous 
slopes,   and  some  extensive  systems  of  gullies  have 
developed. 

Land  use.-  The  Lake  Decatur  watershed  lies  in  a 
rich  and  productive  agricultural  region.  Virtually 
no  idle  land  can  be  found,   and  the  farms  are  among 
the  finest  in  the  country.     No  exact  figures  per- 
taining to  land  use  for  the  current  year  are  avail- 
able; hence  the  following  approximate  figures  have 
been  compiled  from  soils  reports  of  the  Illinois 
Agricultural  Experiment  Station  and  from  records  of 
the  IJ.   S.   Department  of  Agriculture. 


Approximate  percentages  of  land  devoted  to  the 
various  crops  are  as  follows: 

Percent 


Percent 


Eorest . 
Pa.sture 
Crops . . 


3 
15 
82 
100 


Wheat  

Alfalfa  and  other  hay 
crops  


Corn 
Oats 


Soybeans 


70 
10 
10 
5 


100 


iilgure. 


A.    Eroded  area  at  head  of  a  gully  tributary  to  Lake 
Decatur,  which  is  typical  of  the  mile-wide  belts  along  each 
side  of  the  Sangamon  River  Valley,    Note  the  severe  gullying 
in  the  field  in  the  background,  and  the  tree  roots  in  the 
foreground  exposed  by  erosion. 


B.    Wave-cut  bank  and  gravel  beach  on  north  shore  of 
the  Big  Creek  arm. 
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M ean  a miual  ra i nf a  1 1 :     36.68  inches,   according  to  records  of 
the  Illinois  Water  Survey  Division. 

Inflow :     The  nearest  gaging  station  on  the  Sangamon  River  is 

at  Monticello,   28  miles  above  Decatur.     By  increas- 
ing U.   S.   Geological  Survey  discharge  measurements 
at  this  station  by  65  percent,   in  proportion  to 
the  relative  drainage  areas  above  the  dam  and 
above  the  station,   it  was  estimated,  that  the  aver- 
age inflow  into  lake  Decatur  from  the  time  of  con- 
struction in  1922  to  September  1934  was  about 
500,000  acre- feet  per  year.     In  the  same  manner 
it  was  estimated  that  a  maximum  inflow  of  about 
1,300,000  acre-feet  occurred  in  the  hydrologic 
year  1926-27,   and  that  a  minimum  inflow  of  about 
30,000  acre-feet  occurred  in  1933-34. 

Draft  on  res ervoir : 

Municipal  water  plant: 

Maximum  7,500,000  gallons  per  day  (summer) 

Minimum  6,000,000  gallons  per  day  (winter) 

The  condenser  system  for  the  steam  plant  of  the 
A.  E.   Staley  Manufacturing  Co.  pumps  approximately 
the  same  amount  as  is  used  by  the  city.     All  of 
this  water  is  returned  to  the  lake,  however,  with- 
out having  been  treated  or  contaminated  in  any  way. 

HISTORY  OF  SURVEY 

The  survey  of  Lake  Decatur  was  made  during  the  per- 
iod Api'il  8  to  July  3,   1936,  by  the  Central  Reservoir  Party, 
Section  of  Sedimentation  Studies ,   Division  of  Research.  The 
personnel  of  the  party  consisted  of  Louis  M.   Glymph,   Jr. ,  par- 
ty chief;  Victor  H.   Jones,   assistant  chief;  William  G.  Shannon; 
Harry  L.   Eischer;  and  Oscar  D.   Price,     General  arrangements  for 
the  survey,   including  a.  reconnaissance  of  the  lake  and  portions 
of  the  drainage  area,  were  made  by  D.  Koye  Eargle. 

Under  the  terms  of  a  cooperative  project  agreement 
with  the  Illinois  Agricultural  Experiment  Station  and  the 
Illinois  Department  of  Registration,   Water  Survey  Division, 
the  field  party  assisted  in  the  collection  of  silt  samples  as 
outlined  below  for  chemical  analysis  of  plant  food  elements. 
Dr.  E.   E.  De'Turk,   chief,   Division  of  Soil  Analysis,   and  F.  H. 
Crane,  assistant  chief,   Division  of  Soil  Fertility,   of  the 
Illinois  Agricultural  Experiment  Station,  supervised  the  collec- 
tion of  samnles.     Dr.   DeTurk  is  in  charge  of  analyses  now  under 
way  in  the  laboratories  of  the  Experiment  Station  at  Urbana. 
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TTnder  this  agreement,  also,   the  field  rarty  assisted  in  col- 
lection of  15  water  samples  on  both  May  4  and  6  by  Dr.  Max 
Salter  of  the  Illinois  Water  Survey  Division  for  investigation 
of  turbidity  and  rate  of  movement  of  flood  flows  through  the 
reservoir. 

Field  work  began  with  chaining  of  a  2, 000- foot 
base  line  across  the  lake  along  the  south  side  of  the  Balti- 
more and  Ohio  Hallway  fill   (segment  22,   fig.  2k).     From  this 
line  73  t riangulat ion  stations  were  established  by  plane 
table  and  alidade.     An  auxiliary  base  line,  also  2,000  feet 
in  length,   was  chained  across  the  lake  along  the  north 
shoulder  of  State  Highway  10,  between  triangulation  stations 
1,036  and  1,039.     These  end  points  were  marked  in  the  field 
with  lengths  of  numbered  iron  pipe  set  in  concrete.     It  was 
necessary  to  offset  these  monuments  3  feet  north  at  right 
angles  to  the  base  line. 

As  triangulation  progressed,  a  second  group  of  men 
began  mapping  the  crest-level  shore  line.     In  the  delta  areas 
of  the  main  lake  and  tributary  arms  both  the  original  and 
present  crest  lines  were  mapped.     The  total  length  of  shore 
line  surveyed  was  approximately  70  miles.     All  mapping  was 
done  with  plane  table  and  alidade  on  a  scale  of  500  feet  to 
the  inch. 

Original  and  present  reservoir  capacities  and 
silt  volumes  were  determined  by  the  range  method,  of  survey 
(1,   pp.   128-137).     For  this  purpose  49  ranges  were  estab- 
lished,   sounded,  and  spudded.     Twenty-four  of  these  ranges 
had  been  previously  established  and  sounded  by  the  Illinois 
Water  Survey  Division  in  2  931-32.     These  previously  estab- 
lished ranges  were  used  wherever  possible,   but  it  was  found  \. 
that  not  all  of  them  were  necessary  to  give  a  reliable  fig- 
ure on  volume  of  accumulated  sediment,  particularly  in  the 
vicinity  of  Eae's  bridge  (segment  35)  and  the  old  and  new 
Wabash  Railroad  bridges  (segments  27  and  23),   where  ranges 
had  been  very  closely  spaced  in  1931-32.     No  unusual  con- 
centration of  sediment  was  found  near  the  bridge  fills. 

On  several  ranges,  where  it  was  either  impose 
sible  or  impractical  to  establish  regular  cut-in  stations  for 
range •  intersection,  distances  between  soundings  and  spud-- 
dings  were  measured  by  means  of  the  special  cable  used  in  the 
earlier  survey  by  the  Water  Survey  Division  (see  under  "For- 
mer silt  survey"). 

An  added  feature  of  the  present  survey  was  the 
establishment  of  14  special  shore-line  ranges  to  study  the 
importance  of  wave  erosion  as  a  factor  in  reservoir  silting. 
In  addition  to  these  special  ranges,   13  end  sections  of  regu- 
lar ranges  were  measured  in  detail  to  establish  the  shore 
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profile.  Detailed  cross  sections  were  made  by  levels  from 
the  initial  point  down  to  the  water's  edge  and  by  closely 
spaced  soundings  out  into  the  lake  to  the  limit  of  coarse 
wave-erosion  debris.  Al1  roints  on  these  ranges  were  lo- 
cated by  stadia.  The  wave-erosion  ranges  were  given  regu- 
lar range  numbers,  beginning  with  097  and  running  through 
0109. 

During  preliminary  conferences  between  field 
representatives  of  the  Soil  Conservation  Service  and  the 
Illinois  Water  Survey  Division,   a  question  arose  as  to  the 
comparative  accuracy  of  the  two  types  of  sounding  weights 
used  by  the  respective  organizations.     The  particular  point 
in  question  was  the  extent  to  which  the  8-pound  sounding 
lead  previously  used  by  the  Soil  Conservation  Service  would 
sink  into  the  exceedingly  soft  top  sediment  in  Lake  Decatur, 
thus  increasing  water- depth  readings.     The  writers,  together 
with  Dr.  Max  Suter,    Illinois  Wat^r  Survey  Division,  and 

D.  E.  Eargle,   assistant  geologist,   Soil  Conservation  Ser- 
vice,  made  a  series  of  soundings  for  comparison  of  the  two 
weights.     The  results  of  these  tests  showed  the  Illinois 
Water  Survey  Division  a.pparatus  to  be  slower  in  sinking 
through  the  water,  but  more  sensitive  to  the  tor  of  the 
sediment.     Numerical  differences  in  water  depths  ranged 
from  0.05  to  0.15  foot,   depending  largely  upon  the  ability 
of  the  individual  to  detect  the  contact  of  the  heavier 
weight  with  the  ton  of  the  sediment. 

As  a  result  of  these  tests  the  Soil  Conserva- 
tion Service  field  "party  developed  a  sounding  weight  com- 
bining as  far  as  possible  the  sensitivity  of  the  lighter 
weight  with  the  speed  of  the  heavi er  one.     Thi s • apparatus 
consists  of  a  bell- shaped  aluminum  casting  with  a  base 
diameter  of  5  inches,   a  top  diameter  of  2  inches,   a  height 
of  approximately  6-f  inches,   and  a  weight  of  about  5 
pounds.     This  lead  was  subsequently  used  in  all  reservoir 
surveys  in  Illinois  in  1935. 

A  study  of  bottom  silts  with  respect  to  r^lant 
food  constituents,  texture,  and  colloida.l  content  is  now 
under  way  (January  1,  193?)  at  the  Illinois  Agricultural 
Experiment  Station  under  the  terms  of  a  cooperative  pro- 
ject agreement  with  the  Soil  Conservation  Service.  Dr. 

E.  E.  DeTurk,   chief,   Division  of  Soil  Analysis,  and  F.  H. 
Crane,  assistant  chief,   Division  of  Soil  Fertility,  coop- 
erated with  the  field  party  in  obtaining  the  sa.mples  and 
Dr.  DeTurk  is  directing  the  analytical  investigations  in 
the  laboratories  of  the  Experiment  Station. 

Pint  jars  of  bottom  sediment  were  obtained  from 
39  selected  sites  by  means  of  two  types  of  silt  samplers. 


For  thf3  thinner  deposits  on  thr  submerged  flnod  plain  the 
iron  tu.be  sampler  of  the  Illinois  Shter  Survey  Division  was 
used,  but  samples  from  the  channel  where  the  sediment  was 
more  than  3  feet  deep  were  obtained  with  the  regular  spud 
of  the  Soil  Conservation  Service.     After  the  soud  had  pene- 
trated the  sediment  it  was  carefully  pulled  to  the  surface 
and  a  complete  section  of  the  silt  removed  from  the  cups. 
In  all  cas-os  the  "boat  was  anchored  so  that  the  spud  could  b 
thrown  into  the  same  spot  repeatedly  if  a  pint  sample  was 
not  obtained  in  the  first  attempt.     All  jars  of  silt  were 
scaled  and  label-d  in  the  field  for  future  analysis.     It  is 
expected  that  detailed  results  of  these  studies  will  be 
available  in  the  near  future  for  incorporation  in  a  final 
report  of  this  investigation. 

A  preliminary  invpst igation  of  turbidity  and 
suspended  solids  in  the  reservoir  water  was  made  by  the 
Illinois  Water  Survey  Division  following  a  series  of  heavy- 
rains  early  in  May  1936.     Dr.  Max  Suter,   engineer  of  that 
Division,   in  cooperation  with  the  writers,   obtained  a 
series  of  15  water  samples  on  May  4  and  a  similar  series 
at  the  same  localities  on  May  6.     All  sa.mxles  were  taken  at 
depths  2  feet  above  the  lake  bottom  with  the  Miller  silt 
sampler.,  a  device  which  permits  pint  milk  bottles  to  be 
lowered  empty  to  the  required  depth  and  then  filled  by 
tripping  a  catch  which  s^als  the  top  of  the  bottle.  The 
samples  were  taken  at  intervals  averaging  slightly  less 
than  one  mile  from  near  the  dam  through  the  length  of  the 
lake  to  Coulter's  Lull  bridge  (range  073-074).  Quantita- 
tive analyses  were  made  in  the  Illinois  Water  Survey  Divi- 
sion laboratories  by  Dr.  Suter. 

ACIQ-IC  -AT-EDGhZITTS 

The  Soil  Conservation  Service  acknowledges  the 
help  and  cooperation  of  many  local  officials  and  residents 
during  the  survey  of  Lake  Decatur.     Charles  Lee,   mayor  of 
Decatur,  and  Henry  H.  Bolz,   secretary  of  the  Decatur  Asso- 
ciation of  Commerce,   aided  materially  in  the  general  ar- 
rangements.    John  Rehfelt,    superintendent  of  the  municipal 
water  department,   L.  A.  ITal ef ski ,  wat:r  chemist,  and  E.  J. 
kcDonald,   city  engineer,   furnished  office  facilities  and 
information  on  the  operation  of  the  city  water  system.  Sam 
A.   Parr,   superintendent  of  the  lake,   furnished  boats,  equip 
ment,  and  information  on  the  reservoir.     Earl  Cooler,  forp 
merly  superintendent  of  the  Lake  Decatur  Water  Supply  Co., 
furnished  data  on  the  construction,   early  operation,  and 
history  of  the  lake.     The  A.  E.   Staley  Co.   of  Decatur  pro- 
vided tracing  and  drafting  tables  for  preparation  of  field 
maos . 
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Under  terms  of  a  cooperative  project  agreement  Dr. 
A.  M.  Buswell,   director,  and  W.  D.  G-erber  and  Dr.  Max  Suter, 
engineers,   cf  the  Illinois  Water  Survey  Division,  supplied 
information  on  benchmarks  and  blueprints  of  the  survey  of 
1931-32  and  meteorological  information  on  the  watershed.  The 
records  of  the  Illinois  Water  Survey  Division  were  available 
at  all  times.     Members  of  the  staff  of  the  Illinois  Agricul- 
tural Experiment  Station  furnished  information  on  the  water- 
shed with  particular  reference  to  soil  characteristics.  The 
Illinois  Geological  Survey  Division  at  Urbana  furnished  geo- 
logical bulletins  and  maps  covering  parts  of  the  drainage 
area. 

SEDIMENT  DEPOSITS 

Character  of  sediment : 

The  sediment  in  Lake  Decatur  consists  chiefly  of 
uncompacted  silt  and  clay  ranging  in  color  from  gray  or  blue- 
gray  in  submerged  areas  to  brown  or  rust  where  recently  ex- 
posed to  the  air.     Coarse  sand,   grit,   and  gravel  occur  along 
several  sections  of  lake  shore  at  the  foot  of  wave-cut  bluffs. 
No  tjnpical  delta  deposits  have  formed  at  the  head  of  the  main 
reservoir,  but  small  deltas  in  the  two  major  tributaries, 
Sand  Creek  and  3ig  Cr~ek,  have  filled  the  original  stream 
channels  for  distances  of  250  and  500  fe°t,  respectively. 

In  the  channel  above  the  h^ad  of  the  open  lake 
(range  067-065,   see  fig.  3B)  the  sediment  differs  little  from 
that  normally  present  in  unregimented  streams  of  this  region. 
The  bulk  of  the  channel  sediment  is  fine  sand  and  silt  with 
occasional  gravel  ba.rs,   all  of  which  is  subject  to  seasonal 
scour  and  fill. 

Ana ly s  e  s  of  bottom  sediment .  -  Ana. 3 yses  of  39 
samrles  of  bottom  sediment  from  the  localities  given  in 
table  4  are  now  being  made  by  the  Illinois  Agricultural 
Experiment  Station  and  the  results  will  be  incorporated 
in  the  final  report  on  this  invr-stigat ion. 


Table  4.-  Silt  sample  Xo calities,   la kg  ^e-'atur,  111. 


xtange 


Location 


Number  cf  samples 


Main  lake: 

017-018 

05-05 

01-02 

013-014 

032-033 

034-035 

038-039 

049-050 

055-056 

057-058 

073-074 

3ig  Creek  arm: 
023-024 
027-028 

Sand  Creek  arr:. 
095-096 


Ki  1  e  s  ab  o  v  e  dan 
0.1 
8 
8 
4 


1 

o 


3, 
4.3 
5.4 
5.  8 
7.3 
7.8 
8.7 
11.4 

I.iles  above  mouth 
0.3 
0.9 


0.1 


3 
4 


Distribution  cf  sediment 


The  average  thickness  of  sediment  in  the  main  body 
of  the  lake  increases  more  or  less  gradually  from  less  than  1 
foot  near  the  dam  to  nearly  2  feet  in  the  upper  part  of  the 
reservoir.     There  is  a  notable  absence  of  excessively  thick 
delta  deposits  near  the  head  of  the  lake,   largely  because  of 
the  uniformly  fine  texture  cf  the  incoming  sediment,  which  is 
carried  in  suspension  to  all  parts  of  the  reservoir. 

Throughout  the  reservoir  the  deepest  accumulations 
of  sediment  occur  in  the  submerged  channel.     The  depths  given 
in  the  following  table  are  representative  cf  the  channel  de- 
posits in  most  of  the  main  lake  basin.     On  range  065-065, 
however,  at  the  head  of  the  open  lake,   two  meander  channels 
had  been  silted  to  a  depth  of  about  4  feet,  but  the  main 
channel  was  practically  free  of  sediment  at  the  time  of  sur- 
vey, a  season  of  subsiding  flood  waters.     Flatter  areas  near 
crest  on  the  same  range  ha.d  zero  to  1.5  feet  of  sediment. 


Table  5.-  Berths  of  channel  sediment  in  Lake 


Decatur 


i"^-F-, 

(Miles) 

l\  'a-Vi  iiiU^ii                       VA..       V--.        UAACA.il.      v    _        U  VtiifUWUg 

(?eetN 

03-04 

2.2 

4.1 

013-014 

3.4 

3.2 

034-035 

5.4 

2.7 

053-054 

7.6 

6.7 

C 75-075 

8.3 

4.6 

I 
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between  ranges  059-060  and  067-063  has  occurred  the 
greater  -part  of  the  above-crest  deposition.     This  "delta  area" 
has  a  length  of  about  1  mile  and  an  average  width  of  1,500 
feet.     It  is  not  a  typical  delta  with  a  broad  uninter runted 
area  of  silt  land,   nor  does  it  represent  a  large  concentration 
of  sediment  in  contrast  to  thinn°r  deposits  in  the  lower  lake. 
It  is  simply  a  zone  at  the  head  of  the  lake  in  which  deposition 
at  and  near  crest  level  has  resulted  in  the  partial  filling  of 
shallow  bays,   oxbows,  and  auxiliary  channels  on  the  valley 
flat,  and  in  the  addition  of  new  land  to  original  banks  and  . 
higher  areas.     This  reach  of  valley  during  flood  seasons  car- 
ries wat-r  from  bluff  to  bluff,  but  during  normal  periods  of 
crest  level  flow  it  is  a.  maze  of  swamps  and  channels,  partly 
choked  with  willows,   cattails,  and  grasses. 

Relatively  small  areas  of  above-crest  deposits 
have  accumulated  at  the  heads  of  the  Sand  Creek  and  Big  Creek 
arms . 

In  the  ponded  channel  above  th-^  open  lake  little 
or  no  silt  occurs  on  the  channel  bottom  in  most  straight 
reaches  but  thicknesses  of  2  to  5  feet  were  measured  on  the 
inside  of  some  bends. 

On  submerged  valley  walls  and  other  areas  above 
the  general  level  of  the  valley  flat  little  or  no  silt  has 
accumulated.     This  fact  suggests  two  points  concerning  the 
manner  of  deposition:     (l)  that  subsiding  sediment  tends  to 
be  deflected  toward  deeper  areas,  and  (2)  that  sediment 
accumulating  on  eminences  of  the  lake  bottom  tends  to  migrate 
down  the  adjaxent  slopes  after  deposition. 

The  extent  to  which  the  capacity  of  each  segment 
has  been  reduced  by  sedimentation  is  brought  out  diagra.mma.ti- 
cally  in  figure  4.     The  width  of  each  block  in  the  diagram 
represents  the  approximate  average  length  of  the  segment, 
and  the  height  indicates  percentage  loss  of  original  capacity. 
Segment  39,   in  which  the  maximum  proportional  reduction  of 
capacity  has  occurred,   includes  the  lower  end  of  the  delta 
area  described  above. 

Susr-ended  sediment.-  Sampling  of  suspended  solids 
in  the  reservoir  water  was  undertaken  cooperatively  by  repre- 
sentatives of  the  Illinois  Water  Survey  Division  and  the  field 
party  making  this  survey.     Two  series  of  water  samples,  col- 
lected through  the  length  of  the  reservoir  on  May  4  and  6, 
respectively,   following  heavy  rains,  were  analysed  by  the 
Illinois  Water  Survey  Division  with  the  following  results; 


* 


-  17  - 


Table  5.-  Suspended  solids  in  water  ?"  ryl-"  r-  f ^cm.  Iake-__ ^jc^tur^ 
Pi  stance  above  dam  I  Suspended  solids  


(kiles) 

(Parts 

per  million'1 

May  4 

May  6 

0.1 

52 .  9 

21.5 

1.1 

37. 0 

28.6 

2.1 

36.9 

34.8 

2.9 

33.  8 

69.3 

4.1 

60.4 

196.2 

R  ^ 

77.8 

392.2 

5.7 

86.8 

396.2 

6.2 

81.2 

(518.0 

7.2 

102.  S 

1/(410.0 

7  7 

117  4- 

41  R  R 

8.2 

220.7 

403.0 

8.8 

343.  S 

364.2 

9.6 

(534.5 

318.2 

11.2 

1/(504.5 

344.0 

2.4  (Big  Creek 

51.3 

31.5 

arm) 


If    Peak  load. 

Dr.  Max  Suter,   engineer  of  the  Illinois  Water  Survey  Division, 
who  made  the  analyses,   arrived  at  the  following  significant 
conclusions:  (3) 

1.  -  With  an  average  inflow  of  2,250  cubic  feet 
per  second,  which  is  a  normal  flood  flow,  the 
lake  can  be  filled  in  less  than  5  days.  This 
figure  corroborates  the  rate  of  movement  of  4 
miles  in  48  hours  as  shown  by  turbidity 
measurements. 

2.  -  No  zone  of  heavy  silt  deposition  exists 
in  the  upper  portion  of  the  lake. 

3.  -  71ood  waters  bring  large  quantities  of 
colloidal  matter  into  the  lake. 

4.  -  Sedimentation  can  be  expected  to  be 
fairly  uniform  through  the  length  of  the  lake. 

The  above  conclusions  are  in  harmony  with  the  results  of  silt 
measurements  during  the  1935  survey.     Suter' s  brief  report  is 
especially  significant  in  indicating  the  value  of  data  which 
can  be  obtained  by  a  more-  extensive  investigation  of  suspended 
material  in  reservoirs. 
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Wave  erosion.-  An  examination  of  the  shore  zones 
of  Lake  Decatur  revealed  that  wave  erosion  and  associated 
current  action  are  factors  of  significance  in  the  processes 
of  destructive  sedimentation  in  the  reservoir,   and  suggested 
the  need  for  quantitative  measurements  of  the  results  of 
these  processes  (fig.   3B)  . 

Ordinarily  a  simple  method  of  making  these  measure- 
ments would  he  to  plot  present  and  original  profiles  on  estab- 
lished ranges  and  from  these  determine  the  volume  of  material 
removed  from  above  crest.     Unfortunately,   in  this  case, 
measured  profiles  of  the  original  shore  are  not  available,  and 
the  .common  occurrence  of  over-steepened  or  vertical  bluffs 
along  the  original  shore  make  reconstruction  by  projection  of 
the  unaltered  parts  of  profiles  extremely  difficult  and  of 
doubtful  reliability.     The  higher  precipitous  bluffs,  chiefly 
of  glacial  till,   in  all  probability  have  not  changed  appreci- 
ably in  slope  since  they  were  first  exposed  to  wave  action. 
They  were  originally  steep  valley-wall  bluffs  carved  by  lateral 
planation  of  the  Sangamon  River,     Since  the  lake  first 
impinged  upon  the  foot  of  the  bluffs  wave  erosion  has  cut  them 
back  without  materially  changing  the  slope.     Therefore,  a  down- 
ward projection  of  the  slope  above  the  bluff  would  not  give  a 
true  reconstruction  of  the  original  condition.     For  this  reason 
accurate  quantitative  measurements  of  wave  erosion  must  in  many 
cases  await  future  surveys,   when  new  profiles  may  be  compared 
with  profiles  recorded  in  1936.     In  a  few  cases  detailed  field 
studies  indicated  that  projected  original  profiles  could  be 
drawn  with  some  assurance  of  accuracy,   but  as  these  would  not 
yield  quantitative  data  for  the  lake  as  a  whole  computations 
were  not  made  as  a  part  of  this  survey. 

In  order,  however,   to  establish  a  basis  for  future 
quantitative  measurements  of  the  results  of  wave  erosion,  27 
detailed  shore-line  profiles  were  established  and  permanently 
marked  as  described  under  History  of  Survey.     The  following 
localities  for  such  measurements  were  selected  to  represent 
as  nearly  as  possible  all  of  the  shore-line  types  in  the  lake. 
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Wave  erosion  ranges  on  Lake  Decatur.  

Lo  cat  i  on  Re-marks 

Main  Lake: 

North-west  shore: 

Range  end  022  (1  mi. above 

'  dam)   Very  steep  high  bluff,  slightly 

modified.  Riprap. 
039-   Moderate  bluff,   slightly  modified. 

053    Steep  originally,  much  modified. 

057    High  precipitous  bluff,  little 

modified. 

South-east  shore: 

020  (0.5  mi. above 

dam)   Very  steep  high  bluff,  slightly 

modified.  Riprap. 

08  Very  steep  high  bluff,  slightly 

modified.  Riprap. 

05    High  precipitous  bluff,  somewhat 

modified.  Riprap, 

099    High  precipitous  bluff,  originally 

steep, 

097,  098    High  precipitous  bluff,  originally 

steep. 

0107    Probably  entirely  wave-cut. 

0108,  0109   Originally  steep,  bluff,  much 

modified. 

045    Moderate  bluff,   slightly  modified. 

054    Originally  steep,  much  modified. 

Sand  Creek  arm: 

East  shore: 

012  (at  mouth) Originally  steep,  much  modified. 

0105,   0106    Originally  steep,   somewhat  modified, 

095    Originally  steep,  modified. 

093    Originally  steep,  modified. 

Big  CreeK  arm : 
North  shore: 

0100,  0101A,  01013  (0.5  mi. 

above  mouth)--  Low  bank  resulting  ^ntir^ly  from 

wave  erosion. 

0104,  0103,  0102  --  Nearly  vertical  high  bank  origi- 
nally modified. 

026   Originally  steep  bluff,  somewhat 

modified.  Riprap. 

027    High  precipitous  bluff,  somewhat 

modified. 

Relatively  coarse  material  comprises  the  bulk  of  the 
sediment  on  the  wave-built  beaches  and  extending  2C  to  100  feet 
from  shore  on  the  lake  bottom.     As  the  parent  material  in  the 
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valley  walls  is  heterogeneous  both  texturally  and  mineralogi- 
cally,  wave  action  disintegrates  it  into  a  variety  of  sedi- 
ment types.     Any  dissolved  material  and  much  of  the  clay  and 
colloidal  matter  are  carried  from  the  point  of  origin  through 
the  lake  and  ever  the  spillway.     Some  clay,  much  silt,  and 
some  of  the  finest  sand  ere  carried  out  into  the  lake  by  slow 
currents  and  become  a  part  of  the  bottom  sediment..     The  coarser 
sand,  grit,  and  gravel  form'  the  benches  and  nen r- shore  gravel 
zones.     A  study  of  these  relationships  has  suggested  that 
mechanic/5 1  analyses  of  the  till  along  the  shore  at  a  given  lo- 
cality,  together  with  a  determination  of  the  amount  of  coarse 
materiel  in  the  adjoining  gravel  zone,  might  furnish  a  reliable 
measure  of  the  amount  of  shore-line  erosion. 

Eiprarping  was  resorted  to  several  years  ago  as  a 
means  of  protecting  property  along  the  lower  lake  shore  from 
damage  by  wave  erosion.     Up  to  the  present  time  more  than  two- 
thirds  of  the  shore  has  been  protected  by  a  riprap  of  large 
angular  rocks  at  a  cost  of  more  than  $9?, 000,   according  to 
city  officials.     This  program  appears  to  have  effectively 
stopped  further  wave  cut'ting  in  reaches  of  the  shore  that 
have  been  treated. 

Origin  of  s ediment : 


The  major  sources  of  bottom  sediment  are  the  sur~ 
ficial  loess  and  loess-derived  soils  of  the  watershed.  Silt 
and  clay-size  particles  from  glacial  till  constitute  a  minor 
contribution  of  unknown  proportions J 

Wave  action  is  a  factor  of  some  importance  in 
supplementing  the  deposits  laid  down  by  contributing  streams. 
The  steep  shores  of  unconsolidated  drift  formations  are  not 
very  resistant  to  wave  erosion.     Sand  and  gravel  beaches 
have  formed  along  many  miles  of  shore  line  a.s  waves  and  cur- 
rents have  attacked  the  banks. 

Summary : 

Lake  Decatur  may  be  regarded  as  tyoieal  of  large 
shallow  reservoirs  in  the  Midwestern  Corn  Belt,  a  glaciated 
region  of  low  relief.     Comparable  rates  of  reservoir  sedi- 
mentation and  watershed  erosion  may  be  expected  for  similar 
reservoirs  with  large  watersheds  in  farm  regions  on  the 
younger  glacial  formations. 

Fee omme nda  jbions  : 

(l)     On  the  basis  of  available  information  on  the 
watershed  it  appears  that  the  most  dangerous  erosion  from  the 
standpoint  of  reservoir  silting  occurs  in  belts  of  relatively 
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steep  land  up  to  1  mile  wide  bordering  the  Sangamon  EiTrer 
valley  and  extending  Up  a  few  of  the  principal  tributaries. 
For  the  purpose  of  protecting  Lake  Decatur,   rigorous  ero- 
sion-control measures  on  this  strip  of  land  might  prove, 
after  careful  study,  to  be  of  sufficient  urgency  to  warrant 
contribution  on  the  part  of  the  city  to  its  early  prosecution. 

(2)  The  loose  block  riprap  now  in  place  around  most 
of  the  lower  lake  is  apparently  proving  effective  in  preven- 
tion of  shore  erosion.     Its  extension  to  all  areas  of  the  lake 
subject  to  wave  erosion  is  advocated,  particularly  to  the  steep 
exposed  shore  lines  along  the  eastern  shores. 

(3)  Planting  of  suitable  erosion-preventing  vegeta- 
tion above  the  riprap  zone  on  steep  shore-line  banks  is  advo- 
cated to  stabilize  these  banks  against  further  gullying,  slump- 
ing and  sheet  wash. 


The  following  tabulation  is  a  statistical  summary 


Quant it 

y 

Unit 

Age:-/  

14. 



Years 

Watershed: 

Square  miles 

906 

Reservoir : 

Original  area  at  crest  stage  

2,  805 

Acres 

Present  area  at  crest  stage  

2,  747 

Acres 

Original  storage  capacity  

19, 738 

Acre-feet 

16,930 

Acre-feet 

Original  storage  per  square  mile 

of  drainage  area  

21. 

79 

Acre-f  eet 

Fresent  storage  per  square  mile 

13. 

69 

Acre-feet 

Original  storage  per  acre  of 

0, 

i 

41 

Ac re- inches 

Present  storage  per  acre  of 

i 

35 

r\ 

Acre-inches 

Sedimentati on : 

Delta  deposits  ) 

Bottom-set  beds  ) 

Total  sediment,  

Accumulation  per  year  average  

Accumulation  per  vear  per  100 

square  miles  of  drainage  area. . . . 
Accumulation  per  year  per  acre  of 

drainage  area. . ,   

Or,  assuming  average  weight  of 

1  cubic  foot  of  silt  is  100  pounds 


Depletion  of  storage 


Loss  of  original  capacity  per  year 
Loss  of  original  capacity  to  date 


oi  survey, 


Not  measured  separately 

2,608      j  Acre-feet 
193       '  Acre-feet 


21.9   !  Acre-f eet 
t 

14.37:   Cubic  feet 

i 

0.74 i  Tons 

i 

j 

1,00  Percent 
j 

14.23;  Percent 


Date  storage  began:     April  16,  1922. 

Date  of  this  survey:     April  3,   1935  to  July  3,  1935. 
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